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THE EFFECTS OF CRYOTHERAPY ON THE
VELOCITY OF A PITCHED BASEBALL
Abstract
JOHN D. PIERSON
Under the supervision of Dr. Paul Brynteson
and Professor Glenn E. Robinson
The purpose of this study was to investigate the feasibility
of a cold water application of 35 ° io 40 °F, between innings, and its
effect on the pitching arm through the course of a designated series
of throws.
Eight male students from the basic physical education classes
at South Dakota State University participated in the study conducted
over a period of three weeks.

All of the individuals involved were

administered each of three selected treatments.
The data in this study were analyzed in three ways.

A! ratio

was used to interpret the changes in the average velocity of the
pitched ball in the first two innings as compared with the changes in
average velocity for the last two fnnings of a nine inning game.

The

average ch�nges in ·velocity over t�e full nine innings were also
computed for each group.- Each of the three treatments was admin
istered to all_ groups and the results were compared to find th�
average velocity for all inni�gs.

If an F ratio was found to be

significant, the Duncan's Multiple-Range test was used to determine
where the significant difference occurred.

As·a result of the statistical analysis of the data obtained,
the investigator found that the cold water treatment between innings
caused a significant decrease in the velocity of the pitched baseball
as determined by tests conducted after innings one and twc, and after
innings eight and nine.
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CHAPTER I
INTRODUCTION
Scientific research has contributed much to the future of
America's National Pastime, a sport which involves human competition,
the ability and resourcefulness of one man with a bat against another
man with a ball.

Baseball coaches and pitchers are concerned about

maintaining a good fast ball throughout a nine inning game.

Usually

the pitching arm will tire and consequently the velocity of a pitcheu
baseball decreases as the game moves into the latter innings.

Because

of the .decreased velocity of a pitched ball, the pitcher is less
effective as the contest approaches completion.
A number of studies have been completed in which cold appli
cation of one type or another has been administered to a subject to
determine what effect this type of treatment might have in aiding
recovery from fatigue.

The use of cryotherapy as applied to isolated

body parts is a relatively new area of investigation.

This writer

became interested in the possibility of immersing the pitching arm
in a cold water bath to determine what effects such a. procedure mighJ
have on the velocity of the pit�hed baseball for a specified number
of throws.
Statement of the Problem
The purpose of this study was to assess the adequacy of an ice
water bath, when applied to the subject's pitching arm, in an attempt

2

to maintain the constant speed of the pitched baseball over a given
period of time.
The results of the cold application were studied after each
twelve throws and at the conclusion of one hundred and eight throws.
Importance of the Study
Baseball coaches are continually searching for methods to
employ so that the velocity of a pitched ball will remain somewhat
constant through the duration of a single contest.

The trend today

is to use ice or cold packs in relieving body fatigue.

It is the

purpose of this study to determine whether the application of ice
water to the arm will help a pitcher maintain the same or somewhat the
same velocity for a pitched ball throughout a nine inning game.

Such

information could be of value to the sport of baseball in that coaches
would have an effective method of relieving the fatigue, resulting
from continuous throwing, during a baseball game.
Limitations
1.

Eight individuals were ,selected frcm a group of subjects

who were �articipating in �nother study, '
' The Velocity of a Pitched
1
Ball as Affected by Two_ Varying_ Training Prcgrams.'1
1Anthony J . Porter, ''The Velocity of a Pitched Ball as Affected
by Twc Varying Training Progiams'' (unpublished Master's thesis, South
Dakota State University, Brookings, 1969), p. 1-56.

3

2. · The subjec ts were members of the basic instruc tion
physical education classes at South Dakota State University.
3.

The subjects in this study were required to have had

some pitching experience.
4.

None of the subjects were members of the varsity

baseball squad.
5.

No attemp t was made to _regulate the daily living habits

of the subjects.
6.

Only fast ball pitches were tested for velocity.

Definition of Terms
Immersion •

. Placement of the pitching arm to point of insertion

of the deltoid muscle in an ice water bath for four minutes.
Ice-water bath.

A steel container, thirteen inches in diameter

and twenty-eight inches, partially filled with tap water.

The water

temperature was maintained between 35 ° and 40 ° Fahrenheit by placing
ice cubes in the bath.
Inning.

A total of twelve pitches was used to constitute an

inning.
Nine inning oame.

A nine -inning game for this study consisted

of one hundred and eight pitched balls.
Velocity.

The elapsed time between the release of the ball

and its impact at the termination point.
Fast ball.

A ball thrown with maximal velocity withou t any

attempt by the subject to alter the straight flight of the ball.

CHAPTER II
REVIEW OF THE LITERATURE
The related literature reviewed indicates that cold application
is an important method in combating exhaustion.

A number o f studies

have been completed showing the effects of abdominal cold packs,
cold showers, and cold water baths when utilized by trainers as aids
to recovery after strenuous exercfse.

The investigator has been

unable to find completed studies that show the e ffects o f ice water
application at specified intervals after continuous bouts of work,
upon fatigue resulting from the throwing involved in many sports.
Robbins conducted a study on the effects of cold or hot showers
as an aid to the athlete in avoiding lassitude.

He found that hot

showers (115 ° F) increased body temperature and heart rate slightly,
while cold showers (65 ° F) decreased body temperature and heart rate.
It was found that cold showers were more effective in aiding recovery
from fatigue. 2

In a study by Roundy and Cooney, abdominal cold packs, cold
showers, and rest ·were utilized after a strenuous yvo:rkout to determi-ne
which method most effectively f. acilitates recovery from fatigue.
Fifteen male subjects were used.

Each subject ran on a treadmill

2 A. C. Robbins, "The Ef fects of Hot and Cold Shower Baths
Upon Adolescents Participating iD Physical Education Classes, " The
Research Quarterly, 13 (3):373-380, July, 1942.
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at a ten per cent evaluation at eight miles per hour until the
subject's heart rate reached 180 .

Once the heart rate reached 180,

one of the three treatments was applied .

The application of the

abdominal cold pack proved to be the most effective method used in
relieving fatigue. 3
Bessemer conducted a study giving the Harvard step test to
a wrestling squad.

The wrestlers were treated for five minutes in

a moderately cold shower (79�F) - i30 ° F), or five minutes in a mod
erately cold pool (79 ° F - 80 ° F), or given five minutes of rest while
lying on their backs.

There was no significant dif ference in pulse

recovery, however the majority of the subjects indicated that they
felt more refreshed a fter the cold shower . 4
Falls conducted a study to investigate the length o f time a
performer could wait before beginning exercise a fter a cold shower and
still receive bene fits from it.

In addition to a control condition of

ex�rcise without a shower, the time intervals between the shower and
exercise were ten, twenty, and thirty minutes.

The showers were for

ten minutes at an average temperature of 68 ° F .

Each of the ten male

subjects followed .each experimental condition on s�parate days .

Heart

3 Larry Don Cooney and Elmo S . Roundy, "E ffectiveness of Rest,
Abdominal Cold Packs, and Cold Showers in Relieving Fatigue, " The
Research Quarterly, 39(3):690-695, October, -1968 .
4Ronald N . Bessemer, "The Effect of Recovery Methods on Pulse
Rate Following Strenuous Exercise" (unpublished Master's thesis,
Illinois State University, Normal, 1967), p . 37 .

6

rates were recorded during a five-minute wal k at four mil es per hour
on a six per cent grade on a motor driven treadmil l .

Heart rates
Results

during the first five minutes of recovery were al so recorded.

indicated that if the showers were taken up to twenty minutes before
exercise began, the ten-minute col d shower at 68 ° F would significantly
reduce the exercise and recovery heart rates associated with a sub
maximal exercise.

However it appears that the sooner the exercise

follows the shower, the greater i� the reduction of circul atory

costs.5

Michael studied the effects of a two minute col d shower (60 ° F).
on the.circulation of conditioned and non-conditioned men who wer e
given three step bench tests.

The tests consisted of three consec

utive one-minute step tests on a seventeen-inch bench at the rate of
thirty steps per minute.
showers between the tests.

The subjects either rested or took col d
Pulse rates were taken before, immediately

after, and at each minute for five minutes after the tests.

Both·

groups had increases in pul se rate after the step tests and decreases
in pulse rate after showers were taken.

The conditioned group was

found to be more affected by the ·col d shower than the· non-conditioned

group.6

5Harold B. Falls, "Circulatory Responses to Cold Showers:·
Effect of Varied Time Lapses Before Exercise, " The Research Quarterl y,
40(1):45 -49, March, 1969.
6Ernest D. Michael Jr., "Effects of Col d Showers on Circul ation
of Conditioned and �on-Conditioned Men," The Research Quarterly,
1:38-49, March, 195 7.

7

Happ studied the effects o f cold abdominal ice packs on
athletes in his research dealing with recovery from fa tigue.

Four

subjects were tested on a Brake Bicycle Ergometer for an all out ride
o f one minute, with a ten minute rest period.

Three o f the subjects

rode six times (three "control" and three "ice") and the fourth
subject rode four times (two "control" and two "ice").

Happ found

that the subjects who had abdominal ice packs applied were able to
do more work the second time than-those subjects who rested.7
Rosen used sixteen male subjects to test repeat per formances
in the 440 yard dash.

Eight individuals were treated with a cold

abdominal spray combined with rest.

The remainder were kept moving

about continuously during the lapse between the two races in an effort
to determine what e f fect either method would have on the running time
o f the second 440 yard dash.

In applying the cold abdominal spray,

Rosen had the subjects rest for five minutes, then he applied a cold
ab9ominal spray for ten minutes, (with water temperatures beginning
at 75 °F and lowered to 45 °F during the first five minutes).
completed the treatment with another five minutes o f rest .

Then he
Rosen

found that the. average tim� �as faster for the 440 yard dash as a
result of the appl1cation o f th� cold abdominal spray .

The same

study was conducted five months later with eight o f the original
7William P . Happ, Jr. , "The E ffects of Cold Abdominal Packs
on Recovery From F atigue'' (unpubiished Master's thesis, University
of Iowa, Iowa City, 1947) , pp. 1-17.
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sixteen subjects and no-significant difference was found in per

formance. a
Grose conducted a study in which he attempted to show the
-·
advisability of immersing body parts in hot or cold water in an
effort to relieve fatigue.

In this study the subject had to immerse

the fore�rm in hot water (118 ° F) or col d

water

(50 ° F) for a period

of eight minutes and then for six minutes the subject had to compl ete
180 contractions on a dynometer. -Grose found that cold decreased
initial strength fol l owed by a rise to normal and that the rate of
fatigue was slower.

The hot water treatment did not affect the

initial strength but it did show a rapid increase in the fatigue
rate. 9
In a study by Girdano nineteen subjects were required to take
part in an all out run on the treadmill in extreme heat (90 ° F), then
take a twelve-minute rest recovery period, and then a second al l out
run.

Once the two treadmil l runs were completed the subjects rested

in a cool en�ironment (60 ° F) and a hot environment (90 ° F).

Each

subject had to compl ete the treadmil l run four times on different
days with lwo treatments of.cool ·environment and two·treatments
of hot environment used.

There. was no significant difference in

8Melvin Rcsen, "The Effect of a Cold Abdominal Spray Upon· a
Repeat Performance in the 440 Yard Run," The Research Qua·rterl y,
23:226-230, August, 1955.
9Joel·E. Grose,·"Depression of Muscle Fatigue Curves by Heat
and Col d," The Research Quarterl y, 29(1):19-31, March, 1958:

9
the heart rate, blood pressure, respiration rate or rectal tem
perature, although seventeen of the subjects indicated that they
felt more refreshed and felt they were able to recover more rapidly
in the cool environment. 10
Falls and Weikers found that exercise heart rate and recovery
oxygen uptake were significantly lower after a cold shower preceded
by exercise than after a hot shower or a warm up period preceded by
exercise. 11
In a study completed by Sills and O'Riley, subjects had five
bouts of running followed by a rest period during which the subjects
abdomens were sprayed with cold water (44 ° F - 48 ° F) for eight minutes.
They then followed with another five bouts of spot running.
and rest supine were also used as variables.

Jogging

The cold water spray

increased the number of steps taken by the subjects more than rest
or exercise, but rest increased the number of steps more than ex

ercise •12

Jacobsen conducted a study using a cold water foot bath
(34 ° F - 40 ° F) before and after basketball practice.

Twelve freshman

lObaniel A.· Gir_dano, "The Physiological Effects of Cooling Upon
Recovery From Fatigue'' (unpubli�hed Master's thesis, Kent University,
Kent, Ohio, 1966) � pp. 1 -175.
11

Harold B. Falls and Jacob E. Weibers, " The Ef fects of Pre
Exercise Conditions on Heart-Rate and Oxygen Uptake During Exercise
and Recovery, " The Research Quarterly, 36(3) :243-251, October, 1966.
12Frank D. Sills and Verno·n E. O'Riley, "Comparative E f fects
of Rest, Exercise and Cold Spray Upon Performance in Spot-Rwnning, "
The Research Quarterly, 27 (2) :217-219,. May, 1956.
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basketball players were used as subjects.

Six of the subjects used

cold water foot baths and the other six used rest.

The heart rate,

body temperature and surface temperature of the fee t were tested
before practice and at different intervals following practice.
Jacobsen found the body temperature and heart rate were lower with
the use of the cold water foot bath, but not significantly . 1 3
Moore, Nicolette and Behnke found that when they used
shaved ice and water with the. temperature between 35°F and 40°F

they were able to get the best results for the rehabilitation of
athletic injuries .

They recommend short periods of immersion

before €ach exercise bout because of the painful discomfort . 14
Summary
A summary of the literature reveals that cold application,
whether it be ice packs, cold showers, or cold water baths, is
important in helping to speed up recovery from fatigue and improvihg
performance.

13Farrell Leroy Jacobsen, "Surface Temperature, Body Tem
perature and Heart Ra te as Affected by Immersing the Feet of Con
ditioned Basketball Players in a Ccld 1/}ater Bath" (unpublished Master's
thesis, South Dakota State University, Brookings, 1968), p. 1-65.
14 Robert

.

.

J. Mocre, Jr., Robert L. Nicole tte, and Roberts .
Behnke, "The Therapeutic Use of Cold (Cryotherapy) in the Care of
Athletic Injuries, " The Jnurnal of the National Athle tic Trainers
Association, 2:7, Summer, 1967.

CHAPTER III
PROCEDURE FOR OBTAINING DATA
This chapter provides a description of the subjects, the
treatments applied, and the apparatus used to test the vel ocity of a
pitched basebal l.
The Subjects
From among �hirty subjects who were participating in a study
involving the endurance of baseball pitchers, eight subjects were
asked and agreed to take part in this investigation.

The eight

selected were considered by Porter as having the best pitching abil ity
based on pre-test scores.15
Due to the subjects involvement in the Porter study they were
considered to be in pitching condition and no separate training period.
was deemed necessary.
To determine the effects of col d water applications on the
vel ocity of a pitcheo bal l, testing periods were hel d over a three
week period.

Testing sessions were hel d on Monday, Tuesday and Wednes

day of ea�h week.
The eight subject� had been previously excused f�om basic
physical education cl asses in order to eliminate possibl e variables
which might affect the results of this study.
15 Anthony J. Pot'ter, "The Velo_city of a Pitched Basebal l as
Affected by Two Varying Training Programs" (unpublished Master's
thesis, South Dakota State _University, ·Bro�kings, 1969), pp. 1-56.
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During each testing period three subjects were administered
one of the three experimental variables used in this study.

A

rotational design was used so that each of the eight subjects would

be administered each of the three variables.
The Treatments

The three experimental variables were:

(1) cold water applica

tion between each of the nine innings or after twelve throws, (2) cold
water treatment before warm up and after the sixth inning or after

a total of seventy two throws, and (3) no cold treatment, but a
normally pitched nine inning game consis_ting of a total of one hundred
and eight pitches.
When the subjects pitched normally with no cold treatment,
they were allowed to warm up as long as needed.

The subjects were

then allowed a ten-minute rest with a varsity baseball jacket on to
simulate the time lapse between warm up and the start of the game.
Each pitcher was then given five warm up pitches before starting each
. inning.

Twelve pitches were thrown to constitute an inning.

All

subjects had a ten-minute rest period between each inning, during
which the subje6t wore the jacket;

The velocity of·.e�ch of the twelve

pitches was measured and -recorded in 0.0001 seconds.
With the ice water treatment between each inning, the subject
followed basically the same p�ocedure as that· used in the normal
treatment except that between each inning an ice water bath of 350 to
40 ° Farenheit as shown in Figure 1, page 13 was applied to the pitching
arm.

Once the pitcher completed each i-nning he would take one minute

13
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to remove-his sweat shirt and then immerse the pitching arm tr point
of insertion of the deltoid muscle in the ice water bath for f our
minutes.

He would then remove the arm from the ice water and have

one minute to replace the sweat shirt, and the final four minutes
of the rest period the pitcher wore a jacket and rested until a total
of ten minutes between innings had elapsed.

The velocity of each of

the twelve pitches was measured and recorded in 0.0001 seconds.

He

would then start pitching the next- inning.
In the third treatment, the ice water bath was applied to the
p itching arm before warm up and after the sixth inning for a period
of four minutes.

After the cold application of four minutes before

the warm up period, the subject would warm up as long as he deemed
necessary.

The subject would then pitch five innings with just rest

between innings and no cold water applications.

At the end of the

sixth inning one minute was allowed tc remove the sweat shirt, four
minutes of ice water bath was applied to the pitching arm, one minute
was then allowed to replace the sweat shirt and during the final four
minutes of the recovery period, th� pitcher wore a jacket.

In the

remaining three innings thi subjects followed the no�mal treat�ent
procedure.

The veiocity of eac� pitch was measured and recorded in

0. 0001 seconds.
Once all of the subjects were administered each of the three
treatments, the average velocity f or each inning and the average
velocity for a nine inning game were recorded so that a siatistical
analysis for each treatment could be calculated.

15
Collection of Data
The apparatus used to measure the velocity of each pitch was
a modification of the device described by Malina and Rar1ck. l6
The basic components included an adjustable bank of six ph oto-.
electric cells with a light source (Figure 2),

a

w ocden t arget covered

with canvas, a microphone and amplifier, and an electric timer
( Figure 3).
The photocell unit used in Jhis study was constructed by the
electrical engineering department at Scuth Dakota State University.
The unit consisted of six photocells mounted in a box one inch apart
and arranged in a vertical column covering a span of twelve inches.
The cells were sen�itive enough so that they would pick up any
shadow that passed through any part of the cell, setting off the
electric timer.

The cell box was attached to a volleyball standard

with two large rubber bands.

The bank of cells could be adjusted

to the height desired for each subject.

The volleyball standard

was moved back and forth from the pitching mound fer each subject so
that the ball passed· through th� ph otocells as it was being released.
A light source attached to a volleyball stand�rd by a steel
clamp six•foot straigh� acrcss fr6m the photocells was also used.
The light source consisted of a 200 watt light bulb which was placed
16Robert M. Malina and G. Lawrence Rarick, ''A Device f or
Assessing the R ole of Informa tion Feedback in Speed and Accuracy of
Throwing Perf ormance, " The Research Quarterly, 39 (1):220-223,
March, 1968.
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FIGURE 2
LIGHT SOURCE AND PHOTOELECTRIC CELL ARRA GE ENT FO
COMPUTING BALL VELOCITY.

17

FIGURE 3
MICROPHONE AND ELECTRIC TIMER USED . FOR CO PUTING BALL VELOCITY.
TARGET AD POINT OF IMPACT COMPO E TS.

18

to show di�ectly into the photocell .box.

The light source could be

adjusted to the height of the photocells.
A target, five feet by six feet, constructed of planks was
used in the process of gathering data for the study.

The target

was covered with pieces of canvas ·to help absorb some of the shock.
Two high jump standards were used as supports for the target which
was sixty feet six inches from the pitching mound.

Attached to the

high jump standard was a microphon� used to pick up the impact of the
ball hitting the target.

This impulse was relayed through an ampli

fier which was located next to the target in a wooden box.

This in

turn sent the impulse back to the electric timer stopping the timer.
The 0. 0001 of a second electric timer was used to measure the elapsed
time of the flight of the ball from the time the ball was released
until the ball made contact with the target.

CHAPTER IV
ANALYSIS AND DISCUSSION OF RESULTS
Presented in this chapter is the statistical analysis of
the data collected from the administration of the three experimental
variables, (1) the cold water application to the pitching arm between
each of the nine innings, (2) cold water treatment before the warm up
and after the sixth inning, and (3) no ccld treatment, but a normally
pitched nine inning game consisting of a total of one hundred and
eight throws, twelve pitches t c an inning.
Analysis .Qf Data
The data in this study were analyzed in three ways.

A

1

ratio

was first computed to analyze the changes of the average velocity of
the pitched bal l in the first two innings to that of the last two
innings of a nine inning experimental game.

The computations were

made individually for each of the three treatments. 1 7
A second analysis was conducted to compare the average changes
in velocity from the first.twc to the last two innings of the exper

imental game among_ the groups�

A· treatment-by-subject analysis of

variance procedure was followed�18
17Henry E. Garrett, Statistics in Psychology and Education
(Sixth Edition: New York: David McKay Ccmpany, Inc. , 1966), p. 227.
18James, Bruning and 8. L. Kintz, Computational Handbook o f
Statistics (Glenview, Illinois: Scott Foresman and Cnmpany, �1968),
pp. 44-47.
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A th ird analys is was made to compare the three treatments
in

t he

average vel ocity of a pitched baseball for an entire nine

inn ing game.

A

t reatment-by-subjec t

analysis o f variance procedure

was used. 1 9
I f an F ratio was found t o be s igni f i can t ,

t he

Duncan ' s

Multiple-Range tes t was empl oyed to determ ine where the s i gnificant
d i f ference occurred. 20
The . 05 level o f conf idence- was accepted as the minimal l evel
needed to reject the null hyp cthesis.
times f or each of

t he t hree

The individual per formance

experimen t al variables can be f ound in

Appendixes A, B, and C.
Analysi s .Qf results in comparing the averages .Qf i nnings �
and two w i th innings eight and nine.

Table I indicates that when

cold water was appli ed t o the arm between each inning, there was a
significant decrease in

t he

velocity o f the p itched ball in the last

two innings as compared to the f irs t two innings.
Analysis .Q.f results bet ween .

t he

averase velocity o f the

pitched bal l in innings one' and two as compared .iQ ..1b.§_ averaqe
veloci ty E..f the pi tched bal l in innings eioht and nine.

Table II

indicates that as a result o f the . t hree varied t reatn1ents, there was
1 9 I b i d. , pp. 4 4 - 4 7 .
20 r bid. , p p. 11 5-1] 7 .

21

TABLE I
SUMMAR Y OF 1 FOR COMPARING THE AVERAGES OF
INNINGS 1 AND 2 WITH INNINGS 8 AND 9

Treatment

Average
Average
Velocity of Velocity of
Innings
Innings
8 and 9
1 and 2
( seconds)
( s econds)

r�

.. S¾

.1 *

Treatment A

. 5369

. 5470

.0038

. 00431

.88

Treatment B

. 5430

. 5759

.0329

. 0059

5.57

Treatment C

. 5541

. 5563

. 0022

0 005763

*.1

!

. 05 (7) = 2. 36

.38

. 01 (7) = 3. 50

TABLE II
ANALYSIS OF RESUL TS OF THE TESTS OF THE AVERAGE VELOCITY OF A
PITCHED BAL L IN INNINGS ONE AND TWO AS COMPARED TO THE
AVERAGE VELOCITY OF A PITCHED BALL IN
INNINGS EIGHT AND NINE
Sour ce

ss

df

Total

• 0096311,4

23

. • 00123294

7

- - - ·- - - -

Trea tmen t

. 001!!,77797

2

. 00238898

Er ror

. 00362023

14

. 0025858

Subj ects

F * . 05 (2/14) = 3. 75

ms

F . Cl (2/14) = 6. 5 1

F*

9. 24

22
a significant d i fference in the average velocity of the pitche d ball
in inn ings one and two as compared to the average vel oc i t y of the
pitched ball in inn i ngs e ight and nine .

When Duncan ' s multiple r ange

test of s ignif icance was applied to the data, the r e sults obtained
indicated that the application of c old water be twe en innings resulted
in a decrease i n the speed of the pitche d bal l , over the n ine inn ings,
which was greater than that shown in the other twc tests � Table III).
TABLE III
DUNCAN'S MULTIPLE-RANGE TEST TO DE TERMINE THE EFFECT OF THE THREE
TREATMENTS ON THE VELOCITY OF THE PITCHED BALL
(3)
. 0022
(3) . 0022

. 0038

(1 )

(2)
. 0329

. 0016

. 0307

( 1 ) . 0038

. 0291

(2),· . 0329
R2 = . 0 175
R 3 = . 018 1

Analysis .Qi changes in th.e average veloc i ty dur ino t h e ccurse
.Qi � nine inning game.

Table IV indicates t hat the thre e types of

trea tment caused no significant change in the average veloci ty o f a
pitched baseball f or an en tire nine inning game .

23
TABLE IV
ANALYSIS OF THE RESULTS OF THE TREATMENTS ON AVERAGE VELOCITY
F* .

Source

ss

df

Total

6. 6016

23

121

7

3

2

1

6. 5 893

14

. 4706

Subjects
Treatment
Error
*F • 05 (2/ 14)

= 3.7 5

ms

F . 01 (2/14

2. 1 2

= 6. 5 1

Summary and Discussion .Q.f. Results
The col d water application between innings was found to cause
a significant decrease in the average velocity, as tabulated by
computation of the speed o f the pitched ball in innings one and two,
and eight and nine.

When compared t o the other treatments, this

de �rease was signi ficantly greater than that of the other two groups.
The investigator felt that this was possible due to the method
used in applying the cold water tr�atment .

The subject's throwing arm

and hand were immersed int o the cold water bath an� eventually the
hand became cold, mak ing it dif ficult f or the thrower to grip the
baseball properly.

In addition, Mcrehouse and Mil l er state tha t when

cold is applied to a muscle, the spe ed w i t h which that muscle contracts
and relaxes and t he force of c ontraction are all decreased . 2 1

The

2 1 Lawrence E. Morehouse and Augustus T. Miller, _ Physio ) ogy .2.f
Exercise ( F ourth Edition: St. Louis : The C. V. Mosby Company, 1 9 6 3),
p. 2 1 .

24
application of cold causes the temperat ure to drop bel ow the normal
body tempera ture, which in turn elevates the irritability thresho l d,
causing an increase in muscle viscosi ty, making the muscles sluggish
and stiff and there fore weak . 22

Because of the stiffness and we aknes�

occurring in the muscle, the reaction time in the cont racticn of
muscles . in the pitching arm was decreased, which caused a decrease
in the velocity of the pitched baseball .

Roundy and Cooney, 2 3 Fall s, 24 and Happ 25 reported in their

studies that the application of cold can be beneficial in recovery
from fatigue.

These studies, however, were conducted by using either

a treadmill or a bicycle e rgome ter for measuring performance.

In this

study the application of cold to the pitching arm proved to be detri
mental in maintaining the velocity of a pitched baseball.
In view of the findings of this study, the hypo thesis that
"There would be no difference be tween the three treatmen ts" was
re jected.

The conclusion was that there is a signi fican t difference

be tween the three treatmen ts in that the cold wa te r bath between

innings cause d a dectease in the velocity of the pitched basebal l .
22rbid. , p. 60.

23 Larry Don C oonev and El.mo S. R oundy, "E f fe c tivene
s s of Res t ,
Abdominal Cold Packs, and C c J. d Showers in Re l ieving Fat i gue, " The
Research Quarterly, 3 9( 3 ) :690-695 , October, 1 968.
24Har o ld B. Fall s , " Ci -rculatory Responses t o Cold Shov.,er s :
Effect o f Varied Time Lapses Be f c re Exer cise, " The Research Quari erly,
40 : 4 5-49, March, 1 969.
25 william P. H a pp , J r., " The E.f fe c i s o f Col d Abd cmi n l
a Pac k s

on Recovery f r om Fatigue " ( unpubl i shed _ Maste r ' s the s is, Univers i ty o f
Iowa, I owa City, 19� 7), pp � 1 -27.

CHAPTER V
SUMMARY
Problem
The purpose �f this study was to determine the effect of a
cold water bath of 35 ° to 40 ° F as applied to the pitching arm in an
effort to maintain a constant pitching speed over a prescribed period
of time.

Subjects who participated in this study were members of the
men ' s basic physical education classes at South Dakota State Univer
s ity dur i ng the 1968-1969 school year.

The subj ects were chosen for

pitching ability from a group participating in another study " The
Velocity of a Pitched Ball as Affected by Two Varying Training Pro
grams. " 26
The participants were tested three times over a period of three
weeks.

A rotational .des ign was used so that each subject could be

administered each of the three experimental variables_.

Data obtained

during the. testing period were analyzed by employing the
F ratio and the Duncan Multi ple Range test.

1

test, the -

26Anthony J. Porter, "The Velocity of a Pitched Ball as
Affected by Two Varying Training Programs" ( unpublished Master • s
thesis, South Dakota State University, Brookings, 1 969 ) , pp. 1 -5 6.

26
Findings
The cold water application between innings was found to cause
a significant decrease in the average velocity of the pitched ball .
Averages were computed through innings one and two and eigh t and nine �
When compared to the o ther treatments, this decrease was significantly
greater than that of the o ther two groups.

As shown by the three

tests no significant difference occurred in the average veloci ty of
the pitched baseball for an entir� nine inning game .
Conclusion
From the findings of this investigation, the following conclu
sion was drawn:
1.

The application of a cold water bath of 35 ° to 40 ° F to the

pitching arm is detrimental to the maintenance o f the velocity of a
pitched baseball for a nine inning game.
Recommendations for Further Study
Based on the information obtained in this study, the investiga- .
tor would make the following recommendations for further study:
1 . · That a similar i tudy be conducted using . the cold water
bath, but not having the pitching hand immersed in the bath.
2.

That a similar study be conducted employing a "bank" of

twelve photoelectric cell s in order to have a broader range for
release of the pitched ball .

27

3;

Tha t a sim i lar study be conducted using a grea t er number

o f subjects .
4.

That a similar study be conducted using members o f the

vars i ty baseball team.
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APPENDIX A
RAW DATA FOR
NORMAL TREATMENT
Subjects

Average for
Innings 1 and 2

Average for
Innings 8 and 9

De We

., 5766

. 5690

M. D .

. 5787

. 5770

R. G.

• ? 158

. 5407

L.

. 509 1

. 524 7

c 5329

. 5402

J. F.

.. 5 026

. 50 1 6

T. L .

. 5173

. 5224

J.

. 5622

. 5500

D.

s.
s.

s.

APPENDIX B
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APPEND I X B

RAW DATA FOR
CCLD lf.lAT ER BATH BETWEEN INN I NGS
Average for
Innings 1 and 2

Average f e r
Innings 8 and 9

. 5851

. 6029

M. · K .

. 5879

. 6063

R. G.

. �318

. 5667

L.

. 5206

. 5377

s.

. 5449

. 5771

J. F.

. 5152

. 5464

T. L.

. 515 2

. 5610

J.

. 5432

. 6091

Subjects

D.

D.

w.

s.

s.

APPENDIX C
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APPENDI X C
RAVJ DATA FOR COL D WA TER BATH
BEFORE WARM-UP AND AFTER 6th I NNING
Average f or
Innings 1 and 2

Average for
I nn i ng s 8 and 9

D. V·'

..

. 5859

. 5839

M. K .

. 5961

. 5924

R. G.

0 5468

. 5416

L

e 5353

. 5264

. 5685

. 5605

J. F .

. 5177

. 55 8 1

T. L

0 5363

. 5320

J.

. 5463

. 5548

Subj e c t s

D.

s.
s.

s.

